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CONFIDENTIAL 
Ie INTRODUCTION 


The undersigned, an investigator attached to the 
Medical Intelligence Branch, Office of the Chief 
Surgeon, was ordered to proceed by aircraft, on 19 Ma 
1945 to Wiesbaden and thence to Elberfeld (Target 24/1) 
and Leverkusen (Target 24/3), Germany, for the purpose 
of investigating plants of the I. Ge Farbenindustrie, 
Ae Ge at these two locationse The subjects covered in 
this investigation comprise primarily insecticides and 
mosquito repellents, but also include rodenticides, 
fungicides and one organic miscellaneous chemicale ~ 


On arrival at Elberfeld the undersigned joined a 
team composed of Drs» Rice, Kleiderer, and Conquest 
who were investigating other phases of the research of 
the Ie Ge Farbenindustries Since much of the research 
at the Elberfeld and Leverkusen Laboratories has been 
closely interlocking, the results of investigations of 
these two places have been combined and are presented 
in this single reporte 


The German scientists at the Ie Ge Farbenindustrie 
have had an active interest in the field of insecti- 
cides and insect-repellents, but have carried out 
research on a considerably smaller s¢ale than we have 
in the United States. In general, it can be said that 
the Germen advances are behind our own in this fields 


It is especially difficult to evaluate the results 
of their entomological testing since it has been 
carried out, for the most part, in a rather haphazard 
fashion, not at all conducive to drawing reliable 
conclusionse 


It is, therefore, difficult to evaluate their claims 
short of subjecting them to our own experimental testse 
This applies to some of their chemical as well as to all 
of their entomological worke They claim, for example, 
that the insecticide which we-know as DDD (their desig=- 
nation, ME 1700) or 1, i-dichjoron2,2-bis\(p-chLoro- 

hen ethane can be produce n good yie om 
ethanol, chlorine and chlorobenzene by the Bayer Con= 
densation without the formation of any DDT in the reac» 
tion. If our own experiments should confirm this, 


ee ee 


CONFIDENTIAL 


then this information would be of value to us, since 
we already know that DDD is as effective as a larvi-~ 
cide, as DDT and presumably the DDD could be produced 
by this method more ereeeey end not subject to the 
Geigy patente 


The German claims as to the Peper ve insectici- 
dal action of their MB 1748 ("Gix" or "Fluorgesarol") 
l-trichloro-2,2-bix(p=-fluorophenyl)-ethane, in com= 
parison to DDI, are not clearly supported by their 
meager and inadequate tests against housefliese More= 
over, the Germans who tested it differ sharply among 
themselves as to their conclusions. 


| Likewise, the German claims of a superior ingec= 
 ticide against body lice and bedbugs called “Lauseto=- 
neu" (a mixture of phenyl=-chloromethyl sulfone and 
p-chlorophenyl chloromethyl sulfone) must be treated 
mp axeret pee until ae by sonnet testing 
methodse 


Their testing of mosquito repellents was especially 
poor and inadequate. 


It may prove that their repellent dont nites as 
50/181. or trichloroacetylchlorethylamide will hold 
some value for us; but, in general, the Germans have 
- lagged far behind us in the development of mosquito. 
repellents. 


"Bladan" or the hexaethyl ester of tetraphosphoric — 
acid is an insecticide claimed to be an excellent sube 
stitute for nicotine for use against aphidse 


Two organic fungicides were turned up which may 
have some value tO USe 


Two new organic dunia cose ‘were uncovered which 
wre f ‘prove of values : 


Finally, a new spectaais organic compound for 
testing the germination of seeds was uncovered.e This 
may. be of use to seed specialistse 
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IIe INSECTICIDES 
le ME 1700. 
Ge At Elberfeld. | 
1,1~Dichloro=2,2=bix(p=chlorophenyl)~sthane, 
known as "DDD" in the United States and designated as 


ME 1700 at Elberfeld, was prepared by Dre Meiser. Of | 
the DDT analogs (approximately 50) made by Meiser, the 


best from the standpoint of both cost and insecticidal 


activity as ME 1700 or DDDe That its insecticidal 
properties approach those of DDT against certain in=- 
sects is not new since the Bureau of Entomology and 
Plant quarantine of the Ue S, Department of Agriculture 
has reported similar findings. Only one other analog 
of DDT prepared by Dre Meiser, namely, l-trichloro=2, 
2-bix(pefluorophenyl)-ethane or "Gix" possesses the 
activity of DDTe DDD or ME 1700 is less toxic to warme 
blooded animais than DDT according to a statement made 
by Dre Sch8nh8fer. ' 


Dre Meiser prepared DDD by passing chlorine 
into ethanol (96%) at a reaction temperature of 25= 


30°C. The products formed are CleCHCH(0C 5B ont) 
ge 


CleCHCHC1(O0GeHs), and a small amount of C 
No chloral or chloral acetal is formed at €his reace 
tion temperature. The mixture of products from the 
chlorination of the alcohol is condensed directly, 
without further isolation, with chlorobenzene using 
Oleum (SpeGe 12900 to 16915) at 0 to 59°C. A good 


yield of DDD is obtained containing about 80% of the 


P,;p' compound and about 17% of the o,p* compound which 
is quite analagous to the isomers obtained from the 
Bayer Condensation with chloral in commercial DDT 
manufacture. (See Appendix le)e 7 


Both Dre Meiser and Dre SchSnh8fer have stated 


unequivocally that not a trace of chloral is formed 


when the first step of the reaction is carried out at 
the temperatures described. Hence no DDT is formed in 
the Bayer Condensation. If this statement is true, 
then the insecticide DDD would not be subject to the 


Geigy patent, and should also be simpler and cheaper — 


to manufacture than DDT. 
- 5 « * 
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be At Leverkusen. 


This compound (DDD or ME 1700) was not pro- 
duced at Leverkusen according to Dre R&sche Dre 
Meiser at Elberfeld prepared it, but it was tested 
at Leverkusen. Dr. Bonrath at Leverkusen tested it 
against several species of caterpillars (Lepidoptera) 
end found it almost as effective as DDT. Against 
- houseflies, mosquitoes. (adults) and certain spesies 
Of beetles it was as effective as DDTe Fed to rats 
and to cats, Dre Bonrath found it no more toxic than 
DD? which he considers “non-toxic to warm-blooded 
animals”. : 


On the other hand, Dr. St8tter and Dre 
Laiboch tested this compound against moths, body 
lice and bedbugs in comparison with DDT and found 
- DDD not sufficiently effective to warrant their fur- 
. ther interest in ite 


2e ME 1748 ~ 
ae At Elberfeld. 


letrichloro=2,2=bix(p=-fluorophenyl)=ethane, 
known as Fluorgesarol or "Gix" which is a liquid at 
room temperature, -has been produced at H8chst. The 
fluorobenzene is obtained by. diazotization of aniline 
in liquid Hf. The insecticide is considerably more 
costly to produce than DDT. Dre Meiser first pre=- 
pared "Gix" in the laboratory, and Dre Sch8nh3fer 
claims that it possesses a more rapid knock-down 
against flies than does DDT. . 


be At Leverkusene 


"Gix" or Fluorgesarol was tested by Dr. 
Bonrath against housefliese He impregnated filter . 
paper with 0.5% "Gix" in acetone and placed the dried 
papers in dishese Flies confined over the dishes were 
down after 50 minutese He obtained the same results 
with DDI and found no essential difference between 
the action of "Gix" and of DDT against housefliese 
Questioned as to why he did not use a Peet=Grady 
chamber with sub-lethal sprays of "“Gix" and of DDT, 
he replied that these compounds are foot=poisons, 
(Fussgifte) and should not be used as fly-sprayse 
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Drse R&sch, St8tter, and Laiboch did not agree 
with Dr. Bonrath's conclusion that "“Gix" is no better 
than DDT against housefliese They said that "Gix" is 
faster~acting than DDT against fliese Dre Laiboch, in 
running comperative tests, used a ventilated wooden — 
box 20 x 25 em square (inside dimensions). Sheets of 
white paper 20 x 25 cm were impregnated with 2%, 1% 
and 4% of the substance to be tested. This impregnated 
paper was placed on the wall opposite to the window in 
the boxe Twenty houseflies (2©3 weeks old, males and 
females) were introducede The light shining on the 
paper through the window attracted all flies to walk 
on the papere The flies were observed after 5 hours 
and counted: , 


2 1 5 
Gix DDT Gix DDT Gix DDT Number of Flies 
37 5 9 vee lees Down pa 
eee e080 ere ore ‘eee 3 Badly effected. 

Ke) 9 an a 6 ll Affected 
eee ee 9 13 6 Slightly affected 


The above is a typical rune Quite a number 
of such tests were made. From this type of testing 
it is difficult to see how one can conclude that "Gix" 
is superior to DDT» The compounds were not tried as 
sprays in a Peet~Grady chamber. 


Se Lausetowneu.e 
@e At Elberfeld. : 


This product, p-Cl~C6H,y~SO,CH2Cl, made at - 
Leverkusen is described by Dre Sch8Eh8 er as limited 
in its action to moths, mosquitoes.and lice; but not 
effective against many insects including fliese Dre 
SchOnh8fer also stated that the chlorine in the ben= 
‘zene ring is not essential for insecticidal activity, 
1.@e, CeHs"SOoCHoC1l is just as effective. 


be At Leverkusen. 

Phenylchleromethyl sulfone, C H,8020H2C1, as 
well as pechlorophenyl<chloromethyl sulfone, 
prCl=CgHySOgCH2Cl, are loosely termed “Lauseto=neue" 
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Prof. Bayer do scribed its preparation as 
follows; 


PrCl=CgH4-S0gH _N82508 p-cl~CgHy~SOgNa 75-80% 


Cl2CHCOON, (p-Cl=C,gH4-S02CHC1COONa) Not isolated 
Acidified  COp 4 p=Cl=CgH4~S02CHeC1 75% Yield 
ave 


and heated 
Dre StOtter has tested both the p-chlorophenyl 
sulfone end the phenyl sulfone against body lice and 
against bedbugse He used pieces of bloth (in Petrie 
dishes) treated with a powder containing 0.5% snd also 
1% of active ingredient. Twenty insects were placed 
upon each piece of bloth and observed at definite time 
intervals under varying conditions to count the lice 
that were (1) unaffected, (2) slightly affected, (3) 
affected, (4) badly affected, and (5) dead. Compared 
in this manner to DDT, Dre St8tter coneluded that 
’ pechlorophenylchloromethyl sulfone is 4 to 5 times 
‘more effective. The tests against bedbugs were run. 
in much the same Mannere Dre StBtter stated that, 
while both the p-chlorophenyl sulfone and the phenyl 
sulfone were both much more effective than DDT against 
.bedbugs, he found the phenyl sulfone better than the 
pechlorophenyl sulfone against bedbugse The reverse 
was found against body lice, ieee, the p-chlorophenyl 
sulfone was superiore (See Appendix 2)-. 7 


Dre Bonrath, who ran tests epee Cage ey of 
Dre StBtter against bedbugs (but not against body 
lice) stated that he found both the p»chlorophenyl 
sulfone and the phenyl sulfone ahout equally effec= | 
tive against bedbugs but definitely superior to DDT. 
Dre Bonrath found both sulfones ineffective against 
caterpillars (4 species of Lepidoptera), beetles and 
houseflies. | | i 


Dre RUSch stated that the sulfones (Lausetoe 
neu) were used successfully against body lice and 
bedbugs in concentration campse Tablets containing 
44% of active ingredient compounded with bentonite 
and wetting agent were menufactured for making water 
emulsions of the preparatione Trichloroethylene has 
been found the best solvent for the sulfonese 
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4. Compounds Prepared by Dr. Meiser Showin 
Insecticiaal Activitye 


@e At Elberfeld. 


(1) i ME 1491 where ReCHz~ 
. E 517. * o 
NeNe0 ME 151 | RaCols: 
R ME 1565 "= R=(CHs) CH= 
The above 3 compounds are described as 
fairly good stomach poisons, but are also toxic to 


‘werm-blooded animalse Higher homologs above isopropyl 
showed a rapid decrease in insecticidal activity. 


(2) ME 1503 where R=CH3~ 
-N-N=0 
R ME 1504 " R=CoHs= 


The above 2 compounds are described as 
stomach poisons not so toxic to warm-blooded animals 
as the diphenyl analogse 


(3) ME 1548 where R=CoHs- 
The above 2 compounds are also stomach 


poisons. No data given on their toxicity to warm- 
blooded animalse 


(4) p-Cl-C.H,4CHOHCCls Me 1664 


The above compound is well known to us. 
Dre Meiser stated that it has been found rather effece 
tive against flies. - 


be At Leverkusen 


pe-Chlorophenyl-trichloromethyl carbinol — 
(MB 1664) was tested by Dre Bonrath who stated that it 
had no action against houseflies, but was effective 
only against adult mosquitoes. This is a flat contra= 
diction of Dre Meiser‘*s statement that it was effec~ 
tive against housefliese 
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Se "Bladan® 


ae At Elberfeld. * 


; Hexaethyl ester of tetraphosphoric acid. 


((CoH.0)}P0)3P0, known as “Bladan® was first prepered 
by Br° Schrader. 


be At Leverkusen. 


Dre Podschus made it on a lerger scale: 


POC]s # 3 (Cols) sP04 140° 
3 hour 


3 CoHsCl 4 ( (CoHg0)2PO Yield almost 
: _ quentitatives 


It is a high~boiling liquid which does not 
distil without decomposition at atmos. presse The 
reaction product is used as an insecticide without 
any further purifications 


- It is bottled as 60% active ingredient plus 
20% toluene plus 20% wetting agente This concentrate 
is stirred into water (1 part in 1000 by vole) giving 
an emulsion containing 0.06% active ester. The ester 
is almost completely hydrolyzed on standing in the 
water emulsion for 24 hourse Hence, the emulsion must 
be made up just before it is to be used as 4 spraye 
‘Dre Bonrath claims that it is extremely effective 
against plant lice (aphids). and acts so rapidly that 
the subsequent hydrolysis to non-toxic phosphoric acid 
and alcohol is a definite advantege. No foliage injury 
has been found at concentrations up to 02.2%. According 
‘to Dre Bonrath it is an excellent substitute for nico 


s 


tine preparations against ephidse 


III. MOSQUITO REPELLENTS 
le Testing Repellents at Elberfelde 


@e Comperatively. little work has been done 
at Elberfeld in the field of mosquito repellentse 
What work has been done is not especially new nor was 
‘the testing done in a way to give reliable resultse 
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Approximately 50 substances and mixtures (mostly) 
mixtures) were tested by Dr. Mudrow against Aedes 
seeped and Culex fatigans. The latter species often 
could not be induced to bite the untreated arm of the 
subjecto | 


be "Presinol” or "Mipax". 


This concoction contains the following 


ingredients: 


100 g Cinnamyl alcohol 106 g Water 

894 g Ethanol (964) ‘1 g Melissen Oil 
60 ge Calcium chloride (90-93%) % g Geraniol 
40 ge Magnesium chloride 


The essential oils in this mixture, according to Dre 
Dbrr, who concocted it, are not necessary, 


Ce Effect of Calcium Chloride to Enhance 
Repellencye 


: Dre D’rr stressed the action of calcium 
Chloride in extending the repellent time of substances 
possessing repellency such as cinnamyl alcohol, 
coumarin, esters of phthalic acid, etc. None of the 
approximately 50 pure compounds that were tested are 
new to us, i.es, they have also been tested by the 
Bureau of Entomology end Plant quarantine, U. Se Dept. 
of Agriculture who also tested the addition ‘of CaClo. 
to repellent mixtures and found it of small value. 
Drs Dérr emphasized that the addition of CaClo has a 
definite effect in extending repellency although Dre 
Mudrow's testing data were somewhat meager to support 
his assertion. Dre D&8rr, when questioned about the 
MgClo in the "Mipax" formula, seemed to think that it 
was not perticularly necessary but that someone 
thought it had an astringent effect on the skins 
Without CaClo in the formula, “Mipax" or "Presinol" 
was found not very effectives With CaCly in the 
formula, the repellent gave 5 to 5 hours protection 
against Aedes go2ERes in a cage test when the arm of 
the subject had been saturated with repellent applied 
with a sponge and the test started one hour after 
application. | , 
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Illustrative of the effect of CaCly in a 
repellent mixture, the following data were Sbtained as 
the result of only a few tests; 


10 « Cinnamyl alcohol 


90 g Ethanol (96%) - 8 hours 
10 g Cinnamyl alcohol 

90 g Ethanol (96%) 9 hours 
10 g CaCl | 


‘ "Simplified Mipax" 


A simplified "Mipax" recipe which is just as 
effective as the more elaborate one was given by Dre 
D&8rr as follows; : 


100 g Cinnemyl alcohol 

60 2 Calcium chloride 
900 g Ethanol (96%) 
100 g Water 


ee Esters of Phthalic Acid. 


Dre Mudrow, who conducted the repellent tests 
found that diethyl phthalate as well as dimethyl 
phthalate as alcoholic solutions protected against 
Aedes aezypti for approximately the same length of 
time, I.@0e, about 2to 3 hourse Dibutyl phthalate 
was found to give no protection. 


fe Repellent 50/1816 


- Trich loroacetylchlorethylamide 9 
C1zCCONHCHsCHeC1, was made at Leverkusen by Dre 
Schweitzere Dr. Mudrow at Elberfeld used a 725% 
alcoholic solution of this compound, and in a few 
tests it protected for about 7 hourse Dre Mudrow 
stated that, at the concentration used, it was not at 
ell irritating to the skine 


g+ Impregnation of Cloth with Repellents. 

| Rayon sleeves were impregnated with various 
repellents in alcoholic solutione The longest protec« 

vion time obtained was about two weeks, which is con= 

siderably inferior to results obtained in the UeSehe 
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Ze Comment on Repellent Testing At Elberfeld.. 


The repellent values obtained must be rather 
dneitelaasiy discounted because the small cages housing 
the mosquitoes were not designed to allow sufficient 
ventilation, especially when volatile and odorous sube 
stances were used on the arm. No attempt was made to 
ascertain the biting-rate of the mosquitoes at any 
time on the untreated arm. Moreover, insufficient 
(eae eta and test subjects were used. (See Appendix. 
ode 


IVe RODENTICIDES 
le "Castrix® 
@e At Elberfeld 
"“Castrix" or 2@chloro~4-methyl-6-dimethyl< 
aminopyrimidine, is a rodenticide claimed by Dre 


Sch8nh8fer to be approximately 1/4 as toxic to rats 
as Strychhinee Dre Westphal prepered it as follows: 


3 7 re) 4, 
CO(NH)5 # CHgCOGH2ZCOOEt = ie 60% Yield 
| | 
HO CH : 
R in 
es yeh “Inacti 
ve 
Po0is 5 ot Sy OHS = (CBs aN Ny7 Isomer 
N¢ 3)2 Active 
NZ Is coner 
| "Castrix" 
OL Ny? OFS 60% Yield 


2e p~(CHz) gN=CgH4~NsN-S03Na 
Ge At Elberfelde 
This rodenticide, prepared by Dre Sch8nh8fer 
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is easily made by treating the diazonium salt from 
pedimethylaminoaniline with NeHSO<e This compound 
is not as toxic to rats as "Castrix" but it kills 
uickly and does not make the rats ferocious before 
eath as does "Castrix", Either compounds according 
to Dre Sch&Snh8fer, when mixed with grain, is readily 
eaten by ratse “Castrix" has been used at 0.1% con= 
centration in grains . ' 


Se Comperison of 2.Rodenticides. 
ae At Leverkusene 


ws Dre Bonrath found “Castrix"” more effective 

against mice; it is not quite as toxic against rats. 
The main objection to "Castrix" is its toxicity to 
higher animals. However, it has been found non-toxic 
to chickens, and other fowl at the concentration useds 
Grain is impregnated with 0.1% in water solutions © 
~The diazo compound is used at a higher concentration, 
namely; 066% and is better agsinst ratse It is also 
toxic to larger animals and has not been tested 
against fowle — 


No attempts were made to determine the LD/50 
of either compound. Dre Bonrath stated, however, that 
approximately 60 mg/kilo of the diazo compound was 
lethal for mice, rats and cats. For “Castrix" he 
reckoned that approximately 6 mg/kilo was the lethal 


 dos@e 


“Ve FUNGICIDES 
eS abe | 
‘ ge At Elberfelds 


ea -Dre POhls made a series of compounds all con- 
taining the structure; 


4 
1 “N05 


This structure, he claims, is essential to fungicidal 
activity. The meta and para position isomers were 
found inactive. The best compound of about 20 in this 
series is; . es 
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aL 
NOo 
SOoF : : 
Dre FOhls prepared it as follows; 
1 
NOg | 60=70% Yield 
: SO0oC1 
t 
—. NOp Quant. Yield 
MaPes 629 
iad BePoog2l70-172° 


Insole in water 


The compound was tested in the laboratory against 
Penicillium, Goniphora and Fusicladium. In field 
ests d not -work as welle Although the com= 
pound can cause skin irritation it is described as 
otherwise hermless to humans and it causes no 

foliage injurye 


Re S-chlore- 4~hydroxyphenyl-diazosulfonie acid, 
Sodium Salte 


&e At Leverkusen. 


This compound was made by Dre Urbschat and 
‘tested by Dre Bonrath. Against a fungus dieease of 
oats (Flugbrand) and against Fusarium nivale on rye, 
it has been found completely efrective as & seed dis= 
infectant.e The seeds are soaked in a Oo1% water solu- 
tion of the compound for 30 minutese 
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VIe A COMPOUND FOR TESTING THE GERMINATION OF SEEDS. 
le "Tetrazolium Salt" 


ae At Elberfeld. 


"Tetrazolium Salt" CeH5~o t 
: “ NeW=CgHs 
é1 


or triphenyltetrazolium chloride is a compound pre~ 
pared by Dre Leuchs as follows; 


CgH5CHO + CeHs5NHe -_—_—— C6H5 CaN-iH-CeHs 83% Yield 
Nelec Gis 


CeHs5NeCl - CgHis-¢ 4 80% Yield 
errs 
Kisoholic Hol” olic HCl’ a glist” : 67=68% Yield 
) 3 3 | ,sofcat : : 
1 


The compound is colorless. Seeds that will germinate 
are colored rede (See ARPROLS 4). 


be At Leverkusen, 


: The compound is used as al to Py wiken 
solution, Cereal seeds (wheat, oats, corn, rye, , 
barley, etce) are soaked in the solution for 6 to 8 
hours except in the case of oats which require 24 
hourse The embryos of the seeds that will germinate 
turn rede Its chief advantage over the use of sodium 
selenide reagent in a germination assay is the non= 
toxicity of the tetrazolium salt. 


APPENDIX 1. 
Preparation of 1,1-Di-chlorphenyl-2,2-dichlor&than 


Ie Chlorierung des kthylalkohols. 


Jn 1000 com denat. Alkohol wird unter anf&nglicher | 
Kthlung mit Leitungswasser Chior eingeleitet derart, dass 
die Temperatur nicht hBher als 30° ansteigt; beste Reak= 
tionstemperatur; 25-509, Die zun&chst klaere LSsung trennt 
sich allm&hiich in zwei Schichten; es entsteht eine untere 
Schicht, die allmShlich an Volumen zunimmt auf Kosten der 
zun&chst grossen oberen Schicht. Man bitet so lange Chlor 
ein, bis die obere Schicht nicht weiter abnimmt, was nach 
4 1/2-t&gigem Einleiten von insgesamt 3360 g Chior eintritt, 
Die untere Schicht, die im wesentlichen aus einem Gemisch 
von Trichlor&ther, Dichloracetal und wenig Dichlorace- 
taldehydhydrat besteht (vergle As 279,294), wird alsdann 
abgetrennt und ohne weitere Nachbehandlung direkt zur 
Kondensation eingesetzt; die obere Schicht besteht im 
wesentlichen aus w&ssriger Salzsaure.e. Man erh&lt: 

untere Schicht;: 985 ccm; d = 1,550; mithin = 1510 eg 
Obere Schicht ; 250 com; d # 1,255.6 
Bei zwei in gleicher Weise mit je 5 Ltre Alkohol durch= 
gefthrten Versuchen wurden folgende Ergebnisse erhalten: 


untere Schicht ad :;: obere Schicht ad 
ey. - 4500 ccm 1,550 ; 1550 com 1,210 
b) 5040 com 1,335; 1375 com 1,252 


IIe Kondensation. 


Zu 200 ccm conce SchwefelsSure wird unter Kéhlung bei 
einer Temperatur von 0 bis 5° ein Gemisch von 200 gre Chlor- 
benzol und 160 gr. chlorierter Alkohol (d~1,515; bei 30° 
chloriert) allm&hlich zugetropft unter stetem kr&ftigem 
Rihren. Danach.werden bei der gleichen Temperatur allm&h= 
lich 200 ccm Oleum (d=1,900 bis 1,915) tropfenweise | 
eingetragene Danach wird ohne die Kéhlung zu ernevern 
weitergerflhrt, sodass die Mischung sich allm&hlich wieder 
auf Zimmertemperatur erw&rmt. is wird mindestens 12 
Stunden nachgerfhrt. Danach tr&gt man den ganzen Ansatz 
auf Eis aus, dekantiert die w&ssrige Schwefels8ure von dem 
krfmelig abgeschiedenen Reaktionsprodukt und w&scht dieses 
alsdann sfurefrei durch 5 bis 6 maliges Dekantieren mit 
Wassere Nach der Neutralisation der letzten Schwefel= 
sQurereste mit Natriumacetat wird zur Entfernung nicht 
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umgesetzten Chlorbenzols eine Stunde mit Wasserdampf destill= — 
iert, eventuell erneut aufgetretene Mineralsfure noch heiss 
mit Hatriumacetat neutralisiert und alsdann unter kr&8fticem 
Rithren erkalten gelassene Das zu kleinen kugeligen Aggre=- 
gaten erstarrte Produkt wird alsdann abgesaugt mit ahaa | 
Wasser gewaschen und an der Luft getrocknete 


Ausbeute; 240 bis 245 ere 
Analyse: p-Verbindung 79,0% 
pnyerbinding 17,3% 
mithin wirkss Subste 96,5% / 
Peradichloraldehyd: 0,7% 
Wasser s 68,5 


Ie Ge FARBENINDUSTRIE AKTIENGESELL=- 
SCHAFT Werk Elberfeld | 


as oth 


“SP PEW DPX Ce 


Substances Tested against Body Lice: Dr. St8tter 


In den Tabellen sind die Eigenschaften von verschiedenen 

Praparaten, die sich gegen KleiderlSuse als besonders Wirksan 

erwiesen haben, in Bezug auf Wirkung und bei den besten in 
Frage kommenden Typen auf Daver der Wirkung dargestellt.e 


Was in den Tabellen ftr Puderwirkung gezeigt wird, gilt in 
gleicher Weise bei Pr&fung der Wirkstoffe angewandt in 
orgenischen L8Ssungsmitteln nach Art der chemischen WAsche 
und auch bei Anwendung der Wirkstoffe aus Wasser, sei es 
als Emulsion oder als Dispersions 


In jeder der Anwendungsweise ergab sich die Uberiegenheit 


des Chiorphenylchlormethylsulfon gegentlber den Vergleichs- 
produkten unter gleichen Versuchsbedingungene 


& Beilagen 
Die Bewertung in den Tabellen ist; 


schwarz = Versuchstiere ungesch&digt = 


blau i: leicht krank = 
grén & | sala krank = 
gelb es 8 ba schwerkrank = 


rot i” eee a tot | ss 
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Puderversuche geren Kleiderlause 
| Prufungsergebnis bei Einmvirlangsdauer von: 


Blindversuch; Tallam - Kreide /2:1 


TIZ7.WN 


l%iger Puder von 4," Dich] ordiphenyl tri- 
chlormethylmethan (Gesarol) 


| ZZ VM SS 18° 


Isiger Puder von . Chlorphenyltrichlor 
hut avai 


MT 
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Ct 
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7X 
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l%iger Puder von Pentachlorathylbenzol 


(Lucex) 


alll 6 
= || RaMAMAQMa'o"/"/!MCMCCJIZ=N'NNV Fs 


iiger Puder von Butyroanisol 


TF 
ate Aon ‘ 
Hh NZ a 
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I. X 


r Puder von Trichloracetylchloréthyl- 


ers (50/182) 
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0. x6iger Puder von 4-Chlorphenylchlor— 


seihas eas (Lauseto=neu ) 


tee eeeeeeesseeeeseseegaseseses so] 


ST 
oe 


MMZ1:/! VVTJT11CN 
) 
Puderbasis: 2 Teile ted ton, 1 Teil Kreide. 
Versuchsanordnung: je 20 Versuchstiere in 
Petrischalen auf Stoffproben, auf die 


gleiche Mengen Puder dunn aufgetragen 
warene 


Wx 


‘- 21 = 


Pru egen Kieiderlause. 
Beluftungsversuch 
Die eingepuderten Proben wurden vor der gegen Klei- 


r Prufung g 
 @erlause einen, zwei, vier und ao Fadnah beluftet und dann 
in lichen 18 Std. -Versuch’ geprut . 


iger Puder aus. 4,4." Dichlordi- 
Pp. 1trichlomethylmethan 
 ‘beluftet: 


: OM D))Yp--—nV- 


Yt 
er Se TINIAN ZZ tj 
Maan eee ee 


\figer Puder aus Pentachlordthyl- 
benzol | 


‘iger Puder aus b-chiormheny- 
_ chlomethylsulfon. 


YU. RNNNNNNNNXX\\\N 

YZ (\ \\\“ 
>>» 
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Die Versuche aan: wie stets unter ganz gleichen ; 
 -‘Bedingungen mit la ai paiohen — 
regio 


‘tins 


Prufung gegen Kleiderlause. 


Vergleich von PentachlLorathylbenzol, als* Dichloniiphenyi 
trichl ormethylmethan und 4-Chlorphenylchl ormethylsulfon 
bei zeitlich beschrankter Eimwirlungsdauer. 


I. Agiger Puder von Pentachlorathylbenzol 
IG der Larven: . 


_ direkt nach Puderberthr. nach 2h. Stdne | ’ nach 48 Std. 


Peeve eter esse eee te tet TMI ttt teat @ Pe eeeeee SP eeee MM eseeee es aseseDeeDEEPED ETT TT TTR TOTeetEe DessctsesseseTttseseeePeSeeeeeneeee eee eet e ETT 
COCO UC EOS RR ear a III | en aaa rrr aaah aa 


PO OE tee e ee eeeeeeseeeeseseeesevesteeeteseseeterectess eID Pe 
sees eee ese Cee es ss esse cae a ee ee tele e eee esses eeeeeeee Ea Pavesssesesseveassseseeesi neces secant ee cial CENA Doseee* 
Soeeeeee 


iT I 882 =| MMs, INN | \ 
Tn W// KKK VNAQQ QQ ww 
ZZ WMMVD-.CKLWSIA\WWQQK QW \WWY 


Puderberuhrung: Stes to bottom) 1, 4, 30 Minuten; 
l. Ds de 6s Stundene 


Ei . ee Puder von 1.1." Dichlordiphenyltri- 
capri donnie 
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Puderberuhrung: (top to bottan) 1, 4, 30 Minuten; 
1, 3, 4, & Stunden. 
III. Ifiger Puder von 4-Chlorphenylehlor 
. nethylsulfon 
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Puderberuhrung: (top to bottam) 1, 4, 30 —— 
Ly 35 4, 6 St i 

Die Versuchstiere wurden 1 - 4 = ze gris - ne ps 6 

Stunden auf eingepuderten Stoffproben en. 

abgenommen und ihr Zustand -sofort, nach 2) Stunden moe pbeas 

48 Stunden beobachtet. ae 
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RPPENDIX 3 


Insecticides and Repellents Produced and’ Tested by Ie Ge 
Farbehindustris, Leverkusene 


Note; It should be noted that the "Pb" numbers represent 
the number assigned to a test specimen and not necessarily 
s new and different substaneee New substances are 
designated by other letters and/or numberse This should 
be borne in mind when reading the correspondencee 

; He Horlein 
I. Lists of Preparations Tested 


Ae <Anti-mosquito preparations from Leverkusen, related 
to Gesarol, that were tested in Wuppertal~Elberfeld. 


Pb 460 = Lauseto (Gesarol) was effective for 12 months in 
the contact experiment (2); after that time, 
testing was discontinuede | ‘ : 

Pb 461 | 

463 See correspondence of 17 Febs end 3 April 1944. 

465 Formulas in pert in latér correspondence 


Pb 544 : ; 
| 545 See correspondence of 24 April and 19 May 1944 


Pb 637 


643 See ee ceeecohdente | of 15 Tune , 26 July, 10 ange 
* 644 1944 


647 =Formulas in Section II 


Be Gther Mosguito-preparations 


= 24 «= 


759 See correspondence of 24 Auge and 23 Oct. 1944 
761 Formulas also to be found there 


809° See correspondence of 5 Sept. 1944 and 10 Jan, 1945 
811 Formulas also to be found there 


815 
816 


IIe Testing Methods, Correspondence, and Reports of Tests 


Ae Testing of the Anti-Mosquito Preparations 


ls Repellent effect. Designation of experiment Mi. 
&e On bare skin (arm). 
be On cloth drawn over the arm (stocking~type 

knitting) e 

| Ze Mosquitocide-effect (contact effect, corresponding 

to that of Gesarol)s Designation of expsriment Gee 

ae The uncovered arm of the experimental persons 

is rubbed with the liquid (i.e. dissolved in a solvent) 
preparation; after one hour the first test is made in the 
mosquito cages If an effect is found, the tests are 
continued hourly, 7 ~- 8 hrse in alle The substance used 
for comparison is Mipax (Presinol) which has a standard 
effect of 5 =- 5 hrse The mosquitoes are in gauze=covered 
wire cages of a base of approxe 30 x 40 cm and a height 

of 30 cme. A full cage contains about 300 mosquitoes 

(males and females in about equal proportions). The 

preparation is considered as having effect if. within a 

5 mine period of exposure no mosquito bites. up to 

4 mosquitoes bit€within the 5 min. period, Suis hs 

considered a trace effect; if more than 5 mosquitoes bite 

within 5 minutes or even a shorter period, the preparation 
is designated as ineffective. The "landing" of the 
mosquitoes without biting is not counted in.the evaluations 
| be The cloth test is performed in the same manner. 

In certain instences the effect was exemined also immediately 

after the saturation of the en with the preparations, : 


' Ge In the test for mosquitocide effect of the 
Gesarol type, 10 mosquitoes are placed in cages whose 
muslin walls have been saturated with the substance in 
uestion, An hourly record ins kept of the behavior of 
he mMosquitoese The cages consist of a cube shaped wire 
frame whose sides are 10 cm long; they are covered with 
removable muslin tubese These mislin tubes are soaked 
with the substance to be tested which is dissolved in 
ether, acetone, or a similer solvent, and then they are 
dried in air. The first test takes place the following 
morning, about 16 hours after the muslin tubes were 
treated. If the preparation possesses & mosquitocide 
effect, it.is exemined again efter 14 days, i month, 
and later, as long as the efficacy lasts. The cages / 
are stored away in the meentime, without renewed treatment 
of the musline ia Smee nae tye 
Evaluation of the efficacy; 
Wes Wirkung (effect) (80-100% of the mosquitoes in the 
cages are dead). 7 

SpeW. « Spur Wirkung (Trace Effect) (40-70% of the 
mosquitoes in the cages are dead; the others may 
be injured) » = , 

&eSpeWe = geringe Spur Wirkung (Slight Trace Effect) 

, (20-30% of the mosquitoes are dead, while the 
others may display injuries). | 


Be. Correspondence and Reports of Tests 


Chemotherapeutic Laboratory 
TO: Dre Wegler, Leverkusen, Wissenschaftliches 
Hauptlaboratorium (Principal Scientific 
Laboratory)» | 3 
Profe Mde/Fe 10 Jane1945 


Anti-mosguito substances. 


; ‘Since our investigation of the substances which 
you sent with a letter of 5 Septe 1944 for testing in 
regard to their anti-mosquito effect, have reached a 
certain finishing point, and since at present due to the 
_ lack of insect material we are able to perform only a 
limited number of tests, I should like to present to you 
the results obtained until nowe This is most simply 
accomplished by means of a tabulated survey chart, from — 
which you are able to read off the efficacy or lack thereof 
of the individual compounds with the various testing 
methods. The preparations which you numbered ] - 12 
received with us, in continuous. numbering, the designations 
PB 805~8166 | 

In the tests for the mosquito repellent quality 

the undiluted solutions were used; in testing in contact 
_ experiments, on the other hand, the substances were diluted 
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for reasons of economy to their three-fold amount by 
means of acetone; the mosquito cages were thus impregnated 
with a 23% solution. After drying, the mosquitoes were. 
placed in the cages only 16 hrse later, and the effect 
was then tested hourly for 8 or 9 hrse If the limit of 
the efficacy of a substance is not reached by this point, 
the investigations of the contact effect are then contin» 
ued even beyond this pointe 
| The long duration of the tests is explained in 
part by the necessity of repetitions when the results were © 
not clear, and in part also by a high mortality rate in 
the mosquito cages after tests for the repellent effect. 
Those mosquitoes which did not bite, but which at times 
flew against the arm of the experimental persons, also 
come into contact with the preparation and die because 
of the contact effect, so that the mosquitoes in the test 
cages had to be replenished much more frequently from our 
none~too-extensive mosquito cultures than in the case of 
preparations without this effecte 

| Since Director Dre SchSnh8fer of the Scientific= 
Chemical Laboratory here is also participating in the 
testing of anti=mosquito substances, I should like to ask 
you to send him also copies of your letterse 


Chemotherapeutic Laboratory 
- {s/ Dre. Mudrow ‘ 
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Ie Ge Wuppertal-Elberfeld 
Chemo ewLabors 


_ To the Coloristic Depts», Attn: Dr. Drapal, Leverkusen. 
DreDre/G. 29 Sept. 44 DreMd./Be 20 Sept. 1944 


Antiemosquito substance Schweitzer 50/181. 


Preparation Schweitzer 50/181, heated in a PS 
condenser, was exemined several times by means of the 
mosquito tests, in which with various experimental per= 
sons it displayed 4 period of efficacy of 3 to 7 hours, 
Thus in comparison to the fresh preparation it showed no 
decrease of effect, since in biological tests one must 
always calculate with certain fluctuations. 


The testing of the 9 solutions which you sent with 
your letter of 24 Auge has been possible only on 9 days, 


and I should like to repeat the tests before sending you 
my findingse 


Chemotherapeutic Laboratory 
/s/ Dre Mudrow 
* * *, * wt 


; 


. De Ge Leverkusen — 
Principal Scientific Labe 


Tos Dre Mudrow 


Ie G, Werk We-Elberfeld Dre We/Oee 5 Sew. s 1944 


Rez: I am giad to accept your kind offer, made recently 

via long-distance telephone call, of examining some further 
substances for their effect against mosquitoes, and I am 
sending you a number of compounds for testing. The majority 
of these compounds belongs to the Penzyl alcohol series, of 
which you have already examined 3,4-dichlorbenzyl alcohol | 
which you found quite effective. 


1. (Pb 805) benzyl alcohol (omit this if you hace ‘elready 

| tested it), 
2. (Pb 806) 4=methozybenzyl alcohol,. 
3. (Fb 807) 4=isoprobylbenzyl alcohol (smelling substance) 
4. (Pb 808) F 97 s dimethylbenzyl alcohol, 
5e (Pb 809) F 141 = ethylbenzyl alcohol, ; 
6s (Pb 810) F 163 = menaphtyl alcohol, 


%¢. (Pb 811) phenozyethanol, 

8S. (Pb 812) F 146 z benzylacetoacetic ester, 

9. (Pb 813) F 160 = di(p-chlorbenzyl)=acetoacetic ester, 
10. (Po 814) F165 = 5,.4-dichlorbenzylacetoacetic ester, 
lle {Pb 815) F 167 = ie) 


@ 
»” ¢ 
| » 
me 
ue 
12. (Pb 816) F 168 = 
| “Oh 
GCs 


all products are 74% solutions in acetone or methanol. 
is % % * Weglore 


Ie Ge Wuppertal~Elberfeld 
Chemoe"Labors 


Coloristic Department, attn, Dre Drapal, Leverkusene 
DreDras/Ps  24ehug.1944 Letter No» 8488 DrelMde/B 23 Octel944 


Test for mosquito-repellent effect; 


As the result of difficulties in the breeding of 
mosquitoes it was not possible for me to undertake the 
intended 2nd repetition test of all preparations you agg 
us in August. So that you will have to wait no longer 
wish to send you today the results obtained on the Scldas 
days of the first tests. The solutions were applied to 

the arms of the experimental personse In the 2nd mosquito 
experiment the test of the Sth hour had to be omitted 
_ because of air-raid alarme 


Pb 765-M/29 Le ees ~ Molt Pb 761-M/34 1) Satha 1s 
Dew 


ShWe4-S0 SpeWs at? 
_Pb 757 M/30 1 hw 4bg Ph 762-M/35 1 2.) “sharp 
“p 758~M/31 : ann ch 2+) IEap ua 
2. ghw.ang : Pb 763-M/36_ le) 18g 


wo 3O « 


Pb 759~M/32 1.) 25w.shsp.w.4h¢ 2.) 15sp.W.2~-3h 
20) Shwe40sp.wWe6hg Weabsp.W.6hg 
) 


| 3 oa 
Pb 760=M/335 1.) 4bw.5n¢ Po 764-M/37 12) ahW.stsp, 
2) 4hyw.6hsp.W.7hg We 
2e) 6 Wo7OSp.We 


The findings show that preparations Pb 762 and 763 are une= 
quivocally the poorest; however, in regard to the better 
effect it is more airricult to make gredationse. Nevertheless 
it appears that none of the preparations is effective enough 
to warrant testing in a higher dilution. 


The above-mentioned difficulties in our mosquitoe 
breeding were largely caused by the testing of these ~ 
' preparations. The repellent effect frequently becomes 
apparent in the fact that the mosquitoes fly against the 
arm of the test person but do not bite. In flying against 
the arm they come into contact with the preparation and 
sooner or later they come victim to its killing effect, 
In any case, after such a mosquito test we always observed 
an especially high mortality rate in our mosquito cagese 
In order to convince ourselves of the mosquitocide effect 
of the substance tested, another test was conducted on the 
order of a Gesarol test (insertion of 10 mosquitoes into 
cages impregnated with the substance; hourly observations 
of the effect). In order to save substance, the solutions 
were diluted to one-third by means of alcohol, Tespe acetone, 
ieee were tested as 24% solutions. The results were the 
following; 


Pb 756 after 15w. (p11 mosquitoes, dead) Pb 757:12W., Pb 
| '758:17Wey Pb 759: 1'We, Fb 760: 15yw., Pb 762; Sow,, 
Pb 763:;55W., Poh 764; 1°W. 


From these results you will observe that the contact 
effect of these substances, as we already know it, is so 
strong that it interferes with the tests of the repellent 
effect of the substances, especially since we do not have 
unlimited mumbers of mosquitoes at our disposale I should 
like to ask you therefore, to have patience until I am able 
to send you the results of the further testing, | 

Chemotherapeutic Laboratory 
Hlberfeld 7 


/s/ Dre Mudrow. 
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Ie Ge Leverkusen 
Coloristic Department 


TO: Chemotherapeutic Laboratory % Dir.DreSch8nh8fer 
" Prof.Dr,.Bayer 


Dr eDra/G | 29 Aug. 1944 — 


Anti-mosquito substance Schweitzer 50/181. 


To determine the storage ability of the anti-mosquito 
substance, dissolved in alcohol, we have heated the inclosed 
substance for several days in a reflux condenser and we 
request you to examine this solution in comparison with the 
fresh solution of Schweitzer 50/181, recently sent to you, 
for their anti-mosquito actions 


sent; Eulan tech. 
1 sample /s/ Drapal 


* . * * * 


Ie Ge Leverkusen 
Coloristic Department 


Eulen Technisch Confidential 
Via; Director's. Section % Dir.Dre Sch8nh8fer 
TO:  ## Chemotherapeutic Labor., Elberfeld " Prof.Dr.Bayer 


| DreDra/Pe ~ 24 Auge 1944 
Test for mosquito-repellent effecte 


In the quest for mosquito~-repellent substances of last= 
ing effect and of a certain distance effect we have prepared 
a series of preparations which we hope will have the sought= 
for effectse ; 


We ask you therefore to test the 9 100cc samples of 
solutions, sent to you under separate cover, according to 
these points of view by direct rubbing upon the skin, and 
. to determine the most suitable product by investigating 

degrees of dilutione 


All of these solutions contain 7.5% active ingredients 
and, with exception of M/36 which is dissolved in acetone, 
they ere alcoholic (denatured) solutions, Designations of 
the products, whose compositions are sent to you separately, 
are as follows; en. 


* 


le (Pb 756) M/29: Schweitzer 50/181 (for comparison) 
2e (Pb 757) M/30; Schweitzer 50/181 # Meiser 1700 (1:1) | 
Se (Pb id M/31; Schweitzer 50/181 # Muth 2567 (131) | 

: : 3; Lober F/95 # Meiser 1700 (1:1). 
5e (Po 760) M/33; Lober F/95 ¢ Muth 2567 (1:1) © 
6e (Pb 761) M/34: Lober F/169 
% (Pb 762) M/35; Meiser 1700 
Se (Po 763) M/36: Wegler 24844 gs | 
9. (Pb 764) M/37; Schweitzer 50/181 + 15% Tylose TWA 25. 


It is requested that the 5 substafices, M/29, M/30, M/31, 
M/33, . and M/39 be given preferred treatment, if possible. 


Incl; .1 list of compositions Eulan techne 
9 Solutions (separate) /s/ Drapel 


Inel 


Compositions of the roducts nemed in the letter. 


Schweitzer 50/181; GeC1.eCO,NH=CoH,Cl- 


Be y, CeH4Cl 
Meiser 1700; CHClp CH — 
7 a ae 
Math; 2567: CgHs eS0pgeCHp.C1. 
“Lober F/95: 2,6 » dichlorbenzyl alcohol 
Lober F/169: ig eOH 
Wegler 24844; CLC oS0geNe Chg eCity oO 
cl CH : 
* oe & 3 %* x 3 


Te Ge We -Elberfeld 
Chemo«e-Labore 
TO; Coloristic. Depte, 
Leverkusen, ettn: Dre Drapal DreMde/Felge 10 Auge1944 


Mosguito repellenitse 


According to our agreement via telephone with Dre 
Wegler, of 51 July, we have tested 4 of your mosquito repel= 
lents as to their Mosquitocide effect. The mosquito cages 


o' 34 « 


were impregnated with the 7.5% alcoholic solutions; as in 
other experiments, the mosquitoes were inserted in the cages 
16 hrse later. The result was the following; 


Pb 645 after 1 hre, effect. 
Po 644 after 2 hrse, effect. 
Pb 745 after 4 hrs», effect. 
Pb 649 after 2 hrsa, sffecte 


* 


Chemotherapeutic Laboratory 


/s/ Dre Mudrow 
ak x * aK * 


. ~ I.Ge WesElberfeld - “ 
Che ino sLabore 


TO; Coloristic Dept., Leverkusen, attn; Dre Drapals 
DreDra/P 15 June, 19 June, 10 Julye DreMd./Felg. 26 July 44 


Test for mosquito-repellent effect. 


7 In extensive experimental series we have examined the 
16 substances, sent to us in June, for their mosguito-. 
repellent effect, and in comparison with Mipax we -have 
obtained the results shown in the inclosed tables. The 
preparations were tested in the order shown in your letter; 
they were given the numbers Pb 6357 = 652. According to 

the results of the tests, the most effective substances 
were Pb 637 = Schweitzer 50/181, which also in the test on 
the bare skin in its original concentration remained 
effective for 7 hrse, and Pb 644 = Lober V/752 whose 

effect was somewhat poorer when tested upon the arm 

(l ~ 3 hrse, trace effect; 5 hrse, without effect). The 
group Pb 640, 641, 642, 646-650 was almost equally effective 
in the form of a 7.5% solution, but differences became | 
evident in the 10-fold dilution. Also Pb 638, 639, 643 had 
relatively good effect, whereas Pb 645, 651, and 652 had 
considerably poorer results ‘so that tests for these 
substances were discontinueds 


With the values obtained it must be stressed that, with 
‘the exception of a preliminary test, we are dealing in each 
ease with the results of only one mosquito test, since more 
detailed investigations could not be performed for reasons 
of time, personnel, and material (limited number of 
mosquitoes). Thus it may be that-in individual cases 
certain shifts of value occur (ecege between effect and trace 


- 35 = 


effect, or between trace effect and no effect, as is always 
the case in biological tests) or that differences appear 
between the individual experimental personse But on the 
whole it is assumed that the results give a correct picture. 


The5% solution of Schweitzer 50/181 = Pb 544 has not 
yet undergone testing, but in agreement with your wishes 
we have undertaken a rinsing test on the arm and are thus 
able to confirm your observationse. After the arm was 
rinsed with water even for several minutes and then 
permitted to dry in the open air, the effect was retained; 
to be sure it disappeared when warm water was used or when 
the arm was rubbed energetically with a towele 


Chemotherapeutic Laboratory 


/s/ Dre Mudrow 
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Coloristic Department 
: % Dire Dr. Sch8nh8fer 
We-Elberfeld DreDrae/P..10 July 1944 


Re: “Mosquito Repellents. 


In connection with our letter of 15..June 1944 we inform 
you that in a practical test with preparation M/12 (s Schweie= 
tzer 50/181) we observed a remarkable resistance againgt 
rinsing away of the mosquito-repellent. effect upon the 
skin.e Since this property my be of significance for 
bathers, for example ‘ee an open sun bath), we should 
appreciate if you would check on our observations 


Chemotherapeutic Institute 


Eulan technic. 


for Dr. Drapal 
* ie : OK * * 


Ile Ge Leverkusen 
Coloristic Daperkasnt 
TO; Chemotherapeutic Laboratory g Dire Dre Sch8uh8fer 
- We=Blberfeld - DreDrac/P 19 June 1944 


re) 


Re; Test for mosguito~repellent. effect. a 


_ In reference to our letter of 15 June 1944 we should 
like to ask you to include also the following products in 
the test series; , | ! 


12. (648) M/4 = Schmelzer 196/33 
13. (649) M/25 = Lober F/87 

1406 (650) M/26 s Schr8ter R/108 

15e (651) M/27 = Retter 694 

16, (652) M/28 = Schrader 11/61 


- The concentration is the seme as in the 11 substances 
sent to you 15 June, ieee 7.5% in alcohole 


Incle: ' Coloristic Department 
5 preparations @ 50 CCe -s- Dre Christ 
of 8 * * | x 
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Ie Ge Leverkusen 
Coloristic Department 

TQ: Chemotherapeutic Laboratory % Dir.Dr Sch8nh&fer 
| We-Elberfeld DreDrae/Pe 15 June 1944 


Test for mosquito~-repellent effect. 


We thank you for the test findings on ve preparations 
Schweitzer 50/181 (2 544) end 
Lober 3/340 b (Pb 546) 
in which you judge very rarer ett On See Reng o* corse pal ian 
effect of these two productse Since with this result we 
naturally are greatly interested in testing other substances 
of similar composition, we gladly make use of your willing= 
ness to perform further investigations for us. Thus we are 
sending you under separate cover 11 additional preparations, 
which, like Mipax, are 705% and were dissolved in alcohole 
In each instance we send’ 50 ce of; 


le (Pb 637) Schweitzer 50/181 (Numerical sequence Le :lt/12 
5 6 


26 638 e 2/120a. M/1 

e 639 ¥ 52/121b “ * uyT7 
4. (Pb 640 ® 535/52 . e M/18 
5. (Pb 641 e 53/53 ft t M/19 
6. (Pb 642 ® 53/4b " tt M/20 
7. (Pb 643) Lober F/95 " tt M/21 

« (Pb 644) * vV/762 ’ ® M/15 
9. (Po 645 . 748 /2 : " M/22 
10. (Pb 646) Schommer 1439 . : M/23 
lle (Pb 647) ith 2597/II : mw. M/24 


We request you to perform the tests again, to the extent as the 
quant ties sent permit it, on the inclosed stocking=weave 

and’ also on the bare skin, and to determine in this both 

the intensity of the initlel effect and also thet of a 


permanent effects 


We also request you to compere the most effective 
product seppearing from this test in an additional series 
of tests, comparing them with each other and with Mipax, 
by changing both concentrations and time, until it becolies 
unequivocally eppereee which of the products is the most 
effective. Im this it is recommended to include in the test 
series also substance P 544, as thie received especially 
favorable mention in the first testse A gradation in 
concentration, as might be required, may be as ascltacres by 
suitable dilution with alcohole 


wo 39 ow 


To give the product with the greatest initial effect a 
greater permanent effect, we also request you to carry out 
a test in which this product is mixed with parts of that 
_ product which in itself has the greateat permanent effecte 


_Coloristic Department 


/s/ Dre Christ 
x * ee. as * 


Le Go We~Elberfeld 
Chemo e~Labor « 


TO; Coloristic Department, Leverkusen, attn; Dre Drapal 
DreDra./P. 24 April DreMd./Bre 19 May 1944 


Test for mosquito-repellent effect. 


The 5% alcoholic solutions sent to us at the end of : 

the past month of 1.) Schweitzer 50/181 (s our No. Pb 544), 
2e) Schweitzer 50/181 # V 762 (1:1) (s Po 545), and 3.) — 
V 762 (purified Lober 3/340 b) (= Pb 546) were-.sprayed upon 
the. stocking=knit weaves Bemberg/Cotton and Silk/Cotton (sent 
with the solutions) and tested for their mosquito-repellent | 
‘effect. First a preliminary experiment had bean performed 
with a small number of mosquitoes in order that not too 
many mosquitoes would be lost by the mosquitocidal effect 
which is also present in the substances, Already this 
reliminary showed a certain mosquito-repellent effect 
tatadintely efter spraying, and an hour later; after 5 hrse 
isolated mosquitoes began to bite in the cases of Pb 545 and 
5466 The subsequent test with zy 1d BORG Hs ve cages (several 
hundreds of female mosquitoes) yielded the surprising result 
that at all times (Immediately, after 1, 3, 5, and 7 hres) 
occasionally, or with every sample, the mosquitoes flew 
against the arms of the experimental persons, covered with 
sprayed weaves, but that not one single bite took places 
Their desire to bite, on the other hand, was shown by the 
fact that they settled upon the uncovered arms in large 
uantities, and bit, but only those areas of skin which 
had not been in contact with the treated material. This 
result induced me to test the various solutions also 

without cloth directly on the arm, on the order of Mipaxe 
In this the mosquito~repellent effect was confirmed, which 
with Pb 544 lasted for 6 hrs. and with the two other 
substances for 4 hrse each, as also in the case of Mipax. 
which was tested simultaneously, for the sake of comparisons 
To be sure, the mosquitoes again flew against the arm (which 
hla rarely in the case of Mipax, but they did not 
bites It is now my intention to test the solutions once 


more in connection with the cloth materials, in comparison 
with materials ate fi with Mipax; 1 shall fnfom you on 
this when the experiments are completed. 


It is extremely disagreeable ror me to have to inform 
you that the flacon which you sent for spraying arrived 
here in a damaged and useless condition, By whom and how 
this accident happened was no longer to be determineds 
I regret this especially since in present conditions we 
are not in the position to repair the damage, We shall : 
at least attempt to have one of our fine mechanics repair 
at least the spraying mechanisms 


For spraying the materials we used at first for the 
time being a flower spraye Butsince this method appeared 
too complicated and since in apreyine from nearby the thin 
weaves were nevertheless soaked, we have in the main experi« 
ment, soaked the cloth completely with the solution in 
question, which always dried relatively rapdiy, and this 

we also intend to do with Mipax. 


As an addendum I shoula like to give you the result 
of the recent tests with the mosquitocide substances. 


Pb 460 ~ Lauseto ee 461“Muth 2509/1 Pb 465= 
p Piepenbrink 
3084 
l month 4 hrse, effect 6 hrs., effect no effect 
2 months 3 hrses effect & hrse, trace effect 


Chemotherapeutic Laboratory 


@ Dre SchBnh8fer /s/ Dre Mudrow 
" Dr. D&drr . ; : 


* * = * * 


Ise Ge Leverkusen 
Coloristic Department 
TO; IeG. Wuppertal~Elberfeld 
- Chemotherapeutic Laboratory DreDrae/P. 24 April 1944 


DreMde/Be 3 April 1944 


Test for mosguito-repellent effect. 


in your report of 3 April 1944 we are especially 
interested in the test results on the preparations: 
Po 463 = Schweitzer 50/181 
a ae Pb 466 = Lober 3/340 b, 


as these substances, to be sure, do not display a lasting, 
but a very radd effect and thus might possibly be used as 
spraying substances as, for example, on stockings. For | 
determining such possibilities we sent you 200 cc of 5% 
alcoholic solutions of each of the. following; 


le (Pb 544) Schweitzer 50/181 | 

2e (Pb 545) Schweitzer 50/181 + V/762 (1:1) 

3, (Pb 546) V/762 (= teppei Lober 3/340 b), and also: 
he 6 m stocking weave Bemberg/Cotton | 

Se ‘6 m stocking weave Silk/Cotton 

6e 1 30-cc~flacon for sprayinge 


To ig eke ereong the conditions of practice, we propose 
that the tests be performed in such & menner thet in each 
case a type of stocking weave be drawn over the arms of 
suitable test persons and that immediately after the spraying 
of the individual preparations their mosquito-repellent 
-effect be tested at once, after 1] bre, and after 5 hrse, 

If the spray should fail temporarily fn the flacon, which 
may occur when air is pumped in, one unscrews the press 
button with the valve, shakes it out, and again screws it 
One. 


If for the exacution of the tests you should require 
additional quantities of the substances and of the knit 
materials we can furnish you with them. After completion 
of the tests we request you to return the spraying flacon 
to us, as it was borrowed from a private owners 


gent under se ate cover; Eulan techne 
& knit eetariete and cheile /s/ Dre Drapal 
substances 
1 spraying flacon . 
3 bottles ‘ 4 n " 
Ie Ge Leverkusen 
Coloristic Department 


TO; Chemotherapeutic Laboratory | 
Elberfeld UreDrac/Pe $17 Febe 1944 


Test for mosguito-repellent effecte 


We request you to test the following preparations for 
their mosquito~rapellent, respe mosquitocide effect. All 

preparations are soluble in acetone; with exception of the 
50% solution of Lauseto, they are all 100% (full strength); 


Lauseto | : Se Piepénbrink 3083 


le 

2e Muth 2509/1 6 Piepenbrink 3084 

3. Muth 2008/4 Te Lober 3/340 de 
Eulen techns 

Under separate cover; /s/ Dre Drapal 

7 small bottles | 


* » * * * 
TO; Coleristic Department, attn; Dre Drapal, Leverkusen 
17 Febe 1944 Dr .Md./Be 3 April 1944 


Re; Test for mosguito-repellent effecte 


The 7 preparations mentioned in your letter have been 
tested in comparison to Geserol for their mosquitocide 
effects. All substances were dissolved like Gesarol at 1% 
in ether, and they were used in this 1% solution in the 
impregnation of muslin for mosquito cagese 16 hrse after 
this treatment the same number of mosquitoes (cilex pipiens) 
was placed in each cage and observed puieabe the following. 
hours. “Effect" signifies that at a certain point of time 
- 70"100% of the og a were dead, while ta th trace 

effect" signifies that a number of the insects (70-80%) 
survivede 15°16 days later the same cages were examined 
once more in the same manner, Since the effect of Gesarol 
persisted still after 2 months, we shall test these sub- 
stances which still show a mosquitocide effect after 2 
weeks again after 1-2.-months, and we shall inform you on 
the resultse In the following I quote the results that 
were obtained until now; 


Preparation lst Test 2nd Test 
(16 hrse after treatm.) (15-16 days after treatm.) 


460sLauseto after 5 hrse, effect after 5 hrs., effect 


Pb 
Pb 46l=Muth 2509/1 after 5 hrs.,effect after 6 hrse, effect 
Pb 4622Muth 2567/1 after 4 hrs.,effect after 8 hrse, a 
; effe~ 
Pb 463eSchweitzer . 
50/181 after 2 hrs., effect after 8 hrs., ¢ 
Pb 464=Piepenbrink 
3083 after 3 hrs., effect after 8 hrse, $ 
Pb 465ePiepenbrink | | 
3084 after 5 hrs., effect after 6 hrse, effect 
Pd - 


466=<Lober 3/340 b 
after 2 hrs., effect after 8 hrs, aorsce 
i eff.- 


Thus the preparations Pb 462, 465, 464, and 466 are 


eliminated from the testse 
wo 435 « 


Heil Hitler? 
Chemotherapeutic Laboratory 
/s/ Dre Lutter /s/ Dre Mudrow 

=f Dir. Dr. SchdnhSfer 


I. Ge FARBENINDUSTRIE AKT IENGESELLSCHAFT 


| WERK. ELBERFELD 
/s/ Dre SchOnh8fer ppae Kikuthe 


APPENDIX <4 


Preparation of Triphenyltetrazoliumchlorid (Tetrazoliumsalz) 


, Nell CH 
rg voy ist Whee 
Nsl'-Cgh. Trockensprit 


und 330 Amylnitrit 1l&sst man in einem 3 Ltr.-Kolben unter 
Rthren 185 g 37% alkoholische SalzsBure zutropfene Durch 
die Reaktionswirme steigt die Temperatur im Innern des 
Kolbens auf 50-559. Wenn die alkoholische Sakzs8ure zuge~ 
tropft ist, wird noch 1 1/2 ~ 2 Stunden nachgerfhrt, dann, 
ohne zu rtthren, noch 4 Stunden stehen g@lassen, bis keine 
Blasenentwicklung (Stickstoff) mehr zu bemerken iste Die 
rote Farbe des Triphenylformazans ist verschwunden und 
eine tiefbraune LSsung entstsnden. Diese L8sung wird darauf 
get enee mit Leitungswasser versetzt, bis sich deutlich eine 
lschicht (in der Hauptsache, Amylalkohol) abscheidet, wozu 
angefShr 6-8 Ltre Wasser erforderlich sind. Die wa&ssrig- 
alkohole L8Ssung wird durch Ablassen von der Olschicht 
getrennt und im Vakuum oder auf dem Wasserbad bis auf 1 = — 
1 1/2 Ltr. eingeengt. Zur Kifrung behandelt man noch heiss 
mit Tierkohle und saugt abe Das gelbliche Filtrat wird jetzt 
euf dem Wasserbad bis zur beginnenden Krystallisation weiter 
eingedampft, auf Eis gestellt, wodurch das wasserhaltige 
Rohprodukt des Triphenyltetrazoliumschlorids in fester Form 
erhalten wirde Zwecks Reinigung wird das Rohprodukt in 
heissem Wasser gelS8st (auf 1 Teil Rohprodukt h&8chstens 1 
Teil Wesser).. Die.L8sung reagiert meist kongosauer, deshalb 
muss*mit 20% Ammoniakl@sung bis zum Verschwinden der kongo= 


Zu 400 g Triphenylformazan C.H5~C 


s¥uren Reaktion (aber noch deutlich lackmussauert) abgestumpft 
werden, woz ca. 30-40 com Ammoniakl8sung erforderlich sinde 
Ausserdem wird nochmals etwas Tierkohle zugegeben und noch 
warm abgesaugt. Das Filtrat wird in Eiswasser gestellt und 
unter Umrtthren zur Krystallisation gebrachts Man erh&lt dann 
ein fast farbloses Triphenyltetrazoliumchlorid, das abgesaugt 
zun&chst 2 Tage lang bei gew8hnlicher Temperatur unter | 
Ausschluss von Licht und dann erst im Dampfschrank getrocket 
wirds Triphenyltetrazoliumchlorid stellt ein schwach gelb= 
br&unliches Krystallpulver dar, das bei 241° sich zersetzt 
und die erforderlichen Reinheitsprffungen erfflien muss. 
Ausbeute gegen 300 g mw» 67-68% deThe 


Darstellung von Benzyliden=phenylhydrazone 


Zu 108 g Phenylhydrazin und 200 ccm Trockensprit 1&sst 
o 45 «= . 


men in einem 1 Ltre-Kolben unter Rihren 106 g Benzaldehyd 
zutropfene Wenn.der Benzaldyhd zugetropft ist, wird 30 Ne 
lang gekocht; hierauf wird mit Eiswasser abgekfihlt, das 
gebildete Benzyliden-phenylhydrazon abgesaugt und mit kaltem 
Trockensprit und etwas Aether nachgewaschene Die Trocknung 
des Benzyliden-phenylhydrazons erfolgt im lichtgeschtitzen 
Exiccetor &berChlorkalzium, wobei man am besten im Wasser= 
strehlvakuum trocknet. Ausbeute 162 g gleich 83% der The 

Die getrocknete Substanz wird in braunen Flaschen aufgehoben. 


Darstellung von Triphenylformazane . 


77 g Anilin und 207 ccm Salzs@ure conc. werden bei einer 
Temperatur, die + 10° nicht f&bersteigen soll, mit einer 
or Lésung von 59 g Natriumnitrit diazotierte Die 
Diazol8sung.wird rasch filtriert. W&Shrend des Filtrierens 
oder schon vorher, hat man sich eine L8sung von 162 g Benzy= 
liden~fhenylhydrazon in 550 ccm Pyridinfrektion II und 350 
ccm Trockensprit bereitet und diese L8sung in einem grossen 
Becherglas unter Rthren auf 15-209 heruntergek®&hlte Dann 
14sst man bei dieser Temperatur die filtrierte.Diazol8sung 
unter R&hren zutropfene Die Témperatur steigt bei dem 
gutropfen der Diazol8sung auf ca.‘'25°, was nicht schadete 
HShere Temperaturen sind jedoch durch Aussenktihlung mit 
Eis zu vermeidene Um eine Zeratzung der Diazol8sung 
hintanzuhalten, stellt man sie bis zur Verwendung in 
Eiswassere Nach dem Zutropfen der Diazol8sung wird noch 
mindestens 2 ~ 5 Stunden weiter gut durchgerfihrt; hierauf 
wird der entstandene rote Niederschlag, der das rohe 
Triphenylformazan darstellte« Formel: 


abgesaugt und mehrmels mit Wasser gewaschene Ausbeute- 
205 gs. Zum Zweck der Weiterverarbeitung auf Triphenyl=- 
tetrazoliumchlorid genfigt es, das lufttrockene Triphenyl= 
formazan mit 15 Raumteilen Trockensprit auszukochene Zu 
diesem Zweck werden beispielsweise 205 g des Triphenyl= 
formazans mit 3075 ccm Trockensprit 50-40 Mine lang 
gekocht, kKalt flber Nacht stehen lassen und schliesslich 
abgesaugt. Men.erh&lit ein violettrot schimmerndes 
krystallisiertes Produkt, das den Sme170=173° aufweist und 
fiir die Weiterverarbeitung gesignet ist. Ausbeute: 

80% des Rohproduktes = 164 ge 


Darstellung von Triphenyltetrazoliumchlorid (Tetrazoliumsalz) 


7 Nwtin Cols 


\ 


C_ .H.-C : 
gis , 1,7 Ltre 
 NaN=CgHs Trockensprit 


und 330 Amylnitrit 1&sst man in einem 3 Ltr.-Kolben unter 
R@hren 185 g 37% alkoholische Salzs@ure zutropfen.e Durch die 
Reaktionswarme steigt die Temperatur im Innern des Kolbens 
auf 50-559. Wenn die alkoholische Salzs&ure zugetropft ist, 
wird noch 1 1/2 =~ 2 Stunden nachgertihrt, dann, ohne zu rthren, 
noch 4 Stunden stehen gelassen, bis.keine Blasenentwicklung 
(Stickstoff) mehr zu bemerken ist. Die rote Farbe des Tri- 
phenylformazans ist verschwunden und eine tiefbraune LSsung 
entstanden. Diese L8sung wird darauf sangnee mit Leitungs=- 
wasser versetzt, bis sich deutlich eine Olschicht (in der 
Hauptsache Amyldkohol) abscheidet, wozu ungefS8hr 6~8 Ltre 
Wasser erforderlich sing. Die w&ssrig-alkohole L8Ssung wird 
durch Ablassen von der Olschicht getrennt und im Vakuum oder 
auf dem Wasserbad bis auf 1 = 11/2 Ltr. singeengt. Zur 
Kl@rung behandelt man noch heiss mit Tierkohle und saugt ab.» 
Das gelbliche Filtrat wird jetzt auf dem Wasserbad bis zur 
beginnenden Krystallisation weiter eingedampft, auf Eis 
gestellt, wodurch das wasserhaltige Rohprodukt des Tri- 
phenyltetrazoliumschlorids in fester Form erhalten wirds 
Zwecks Reinigung wird das Rohprodukt in heissem Wasser gel8st 
(auf 1 Teil Rohprodukt h&8chstens 1 Teil Wasser). Die L&8sung 
reagiert meist kongosauer, deshalb muss mit 20% Ammoniak- 
18sung bis zum Verschwinden der kongos¥uren Reaktion (aber 
noch deutlich lackmussauvert) abgestumpft werden, wozu cae 
30-40 com AmmoniaklSsung erforderlich sind. Ausserdem wird 
nochmals etwas Tierkohle zugegeben und noch warm abgesaugt. 
Das Filtrat wird in Hiswasser gestellt und unter Umrthren 
gur Krystallisation gebrachte Man erh&lt dannein fast 
ferbloses Triphenyltetrazoliumchlorid, das abgesaugt 
zunSchst 2 Tage lang bei gew8hnlicher Temperatur unter 
Ausschluss von Licht und dann erst im Dampfschrank 
getrocknet wird. Triphenyltetra=zoliumchlorid stellt ein 
schwach gelb-brfunliches Krystallpulver dar, das bei 241° 
sich zersetzt und die erforderlichen Reinheitsprtfungen 
erffillen muss. Ausbeute gegen 3500 g = 67-68% deThe 


Darstellung von Benzyliden~phenylhydrazone 


| Zu 108 g Phenylhydrazin und 200 ccm Trockensprit 1&sst 
man in einem 1 Ltr.-Kolben unter Rthren 106 g Benaaldehyd 
zgutropfens». Wenn der Benzaldyhd zugetropft ist, wird 30 Mine 
lang gekocht; hierauf wird mit Eiswasser abgekthlt, das 
gebildete Benzyliden-phenylhydrazon abgesaugt und mit kaltem 
Trockensprit und etwas Aether nachgewaschens Die Trocknung 
des Benzyliden-phenylhydrazons erfolgt im lichtgeschitzten 
Exiccator tberChlorkalzium, wobei man am besten im Wasser~ 
strehlvakuum trocknet. Ausbeute 162 g¢ gleich 85% der The Die 


Zu 400 g Triphenylformazan 


getrocknete Substanz wird in braunen Flaschen aufgehoben. 


Darstellung von Triphenylformazan. 


77 g Anflin und 207 cem Salzs@ure conce werden bei einer 
Temperatur, die * 10° nicht flbersteigen soll, mit einer 
wissrigen L8sung von 59 g Natriumnitrit diazotierte Die 
DiazolSsung.wird rasch filtriert. W&hrend des Filtrierens 
oder schon vorher, hat man sich eine L8sung von 162 g 
Benzyliden-phenylhydrazon in 350 ccom Pyridinfraktion 
II und 350 ccm Trockensprit bereitet und diese L&8sung in 
einem grossen Becherglas unter Rfhren auf 152090 
heruntergekfihlt. Dann 1&sst man bei dieser Temperatur die 
filtrierte Diazol8sung unter R&hren zutropfene Die 
Temperatur steigt.bei dem Zutropfen der Diazelosung auf 
 @@e 25°, was nicht schadet. H8here Temperaturen sind jedoch 
durch Aussenkthlung mit Eis zu vermeidens. Um eine Zersetzung 
der Diazol8sung hintanzuhalten, stellt man sie bis zur 
Verwendung.in Riswassere Nach dem Zutropfen der Diazol8sung 
wird noch mindestens 2 - 3 Stumien weiter gut durchgerthrt; 
hierauf wird der entstandene rote Niederschlag, der das 
rohe Triphenylformazan darstelite Formel: 


abgesaugt und mehrmals mit Wasser gewaschen. Ausbeute 205 ge. 
Zum Zweck der Weiterverarbeitung auf Triphenyltetrazolium- 
chlorid gentigt es, das lufttrockene Triphenylformazan mit 

15 Raumteilen Trockensprit auszukochene Zu diesem Zweck werden 
beispieisweise 205 eg des Triphenylsformazans mit 3075 ccm 
Trockensprit 30-40 Mine lang gekocht, kalt &ber Nacht stehen 
lassen und schliesslich abgesaugte Man erh&lt ein violettrot 
schimmerndes krystallisiertes Produkt, das den Sm. 170= 

173° ausweist und flr die Weiterverarbeitung geeignet ist, 
Ausbeute; 80% des Rohproduktes = 164 ge ! 


